The objective of this study was to evaluate the agronomic traits and grain yield of corn hybrids in two locations of the North Central region of Goiás. The experimental design was a randomized block, in the 17x2 factorial scheme (17 hybrids and two locations) with four replications. The locations were Itapaci and Ceres. Each plot consisted of two rows of five meters, spaced 0.50 m and rows were sown on the sides, which served as a border. The evaluations occurred in the two central rows, excluding 0.50 m at the extremities. The variables analyzed were: first ear height, plant height, stem, number of ears per plant, number of grain rows, number of grains per row, 1000 grain weight and grain yield (kg ha -1
Introduction
Corn (Zea mays) is characterized by great economic importance, both domestically and abroad, as the grain is destined to the market of animal and human nutrition, as well as the production of biofuel. Focusing on this economic importance, Brazil seeks to be among the world's leading corn exporters. The estimated corn area for the 2018/1019 harvest will be 16.7 million hectares, estimated productivity of 5,408 kg ha -1 . In Brazil, in the 2017/2018 harvest, 16,631 million hectares were sown with an average grain yield of 4,857 kg ha -1 (Conab, 2018) . In Brazil, research in the area of genetics and biotechnology was intensified, aiming to obtain hybrids for high productivity. Hybrids were a breakthrough of the last century, especially in the aspects related to the significant increase in productivity. The existing genetic diversity allows the cultivation of hybrids in the most diverse environments, for they are cultivated from latitude 58 ° N to 40 ° S, developing from sea level up to 3,800 m altitude (Ozelame and Andreatta, 2013) .
With the emergence of new genotypes and management techniques for maize cultivation, studies have been carried out to determine the genetic material to be grown in different environments and under different edaphoclimatic conditions (Gilo et al., 2011) .
Simple hybrids are more demanding and have higher productive potential than triple and double hybrids, requiring higher fertility and humidity and suitable climatic conditions to express their full potential. The growth of the production systems using technologies in the Cerrado has demanded the use of corn hybrids of better adaptation that offer greater responses to the growing environments (Cardoso et al., 2011) .
The objective of this study was to evaluate agronomic traits, yield components, and corn hybrids yields in two locations of the North Central region of Goiás.
Material e Methods
The experiments were conducted in two locations, at the Fazenda Córrego do Oriente, with the following geographic coordinates: 15º20'52.82" S and 49º36'10.91" W and elevation of 573 m, in Itapaci -GO, and at The Experimental Farm of IF Goiano, Campus Ceres, with geographic coordinates 15º00'53,62" S and 49º29'38,69" W and elevation of 538 m, in Ceres -GO, both areas under no-tillage system. The area was desiccated seven days before sowing with the glyphosate herbicide at the dose of 3.0 L ha -1 of commercial product in both areas. In the two areas, the previous crop was soybeans. Soil samples were taken from the 0-20 cm layer to determine fertility levels in both areas and the results were: Itapaci -pH in H 2 O = 5.8; P = 45.6 mg dm Demétrio et al. (2008) , ear diameter, ear length, number of grain rows (count of total number of grains rows in five ears randomly chosen in the two central rows of plot), number of grains per row and 1000 grain weight (weighing three samples of one thousand grains in analytical scale of precision) and grain yield (kg ha -1 ). The harvest was carried out in Itapaci on 04/16/2016 and in Ceres on 04/25/2016 when the plants get the physiological maturity point. The material was threshed in a mechanical thresher and then weighed for yield determination on a precision scale, with grain moisture corrected to 13%. The data were submitted to joint analysis of variance and grouped by the Scott Knott test at the 5% level of significance. The analyses were performed using R software (R Development Core Team, 2010).
Revista de Agricultura Neotropical, Cassilândia-MS, v. 6, n. 1, p. 8-16, jan./mar. 2019. Table 2 represents the summary of the analysis of the variance of the variables evaluated and the sources of variation. For plant height, first ear height, stem and ear diameter there was no significant interaction, and the variables were analyzed separately. There was significant interaction (P <0.05) between the growth locations and the hybrids tested for the variables ear length, number of grain rows, number of grains per row, 1000 grain weight and grain yield.
Results and Discussion
For plant height, first ear height and stem and ear diameter there was a difference between the locations (Table 3) . In Ceres, all the parameters were superior to those of Itapaci, mainly due to the irregular distribution of the precipitations. According to Buso and Arnhold (2016) , climatic factors, especially water deficit and temperature, and the genetic differences of hybrids influence their performance, promoting a reduction of plant size. For plant height, hybrids DKB 290 PRO 3, DKB 230 PRO 2, DKB 310 PRO 2, DAS 2B810 PW, DKB 390 PRO 2 and AS 1633 PRO 2 showed higher height (Table 3) . This factor varies according to the genetics of the hybrids and may be important for greater reserve accumulation in the stem.
Ear height was different among hybrids, in which the hybrid DKB 310 PRO 2 presented higher height (Table 3) . Very high ears can increase the rate of plant breakage by promoting a higher slope of plants. This factor is also related to the genetics of each hybrid. Silva et al. (2014) reported that differences in plant height and first ear height are also associated with the genetics of hybrids. About the stem diameter of the hybrids, AS 1656 PRO 3, DKB 310 PRO 2, AG 7088 PRO 3, AG 7098 PRO 2 and MG 600 PW presented the highest values (Table 3) . Plants with larger diameter stem tend to accumulate more reserves in these structures, which contributes to the filling of grains, besides serving as support structures for the ears. Figueiredo et al. (2008) observed a reduction in the stem diameter of the plants in different corn cultivars when conducted in higher densities of plants, attributing this fact to the greater competition among the plants, increasing the lodging incidence of plants.
For ear diameter, 14K504 PW, STATUS, DKB 290 PRO 3, DKB 310 PRO 2 and AG 7088 PRO 3 hybrids reached higher values, as in Table 3 . The differences of all variables among corn hybrids were due to the genetic differences that each one presents and the way of interaction with the environment. According to Alvarez et al. (2006) , it is necessary to evaluate new maize cultivars in different environments, since some of the new genotypes available on the market have a lower height and a more erect leaf architecture, being more productive in relation to older materials; thus, these hybrids can be worked with a higher population densities.
A significant interaction for ear length between the locations and corn hybrids occurred ( Table 4 .
According to Kappes et al. (2011) , the higher intraspecific competition for water, light, and nutrients in high plant populations and according to the genotype used, may lead to a decrease in the size of specific structures of maize plants, such as ears. Averages followed by the same letter in the columns belong by the same group by Scott Knott test at 5% probability.
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There was significant interaction for the number of grain rows per ear between hybrids and locations ( Table 5 ). The hybrids 14K504 PW, P30F53 YHR, STATUS, DKB 290 PRO 3, AG 7088 PRO 3 and AG 7098 PRO 2 presented the highest number of grain rows in Ceres when compared to Itapaci. In Itapaci, hybrids did not present statistical difference for this variable; in Ceres, the DAS 2B810 PW and AG 7088 PRO3 hybrids presented the highest number of grain rows (17.83 and 18.25 grain rows per ear, respectively). The others obtained smaller numbers of rows of grains, as presented in Table 5 .
This variable is important because it can exert a direct influence on hybrids productivity; thus, as the number of grain rows increases, there are more grains per ear, resulting in increased grain yield. The number of grain rows may have contributed to the grain yield of the DAS 2B810 PW hybrid (Table 8) ; the same was not observed for AG 7088 PRO3 (Table 8) , a fact that can be explained by the lower specific mass of the grains, according to Table 7 .
According to Modolo et al. (2010) when working with four hybrids using a spacing of 0.45 m between rows, no difference was found for the number of rows per ear. When using hybrids with upright leaf architecture and reducing the spacing of 0.90 for the currently used ones from 0.45 to 0.50 m, this management has contributed to increase the number of grain rows and to grain yield gains. Table 6 shows the interaction between hybrids and locations for the number of grains per row. The hybrids AS1656 PRO 3, 14K504 PW, P30F53 YHR, MG 652 PW, MG 580 PW, AGN 30A37 PW, DAS 2B810 PW, DKB 310 PRO 2, AS 1633 PRO 2, AG 7098 PRO 2 and MG 600 PW presented the highest number of grains per row in Ceres, and the others presented lower averages. In Itapaci, all hybrids presented statistically the same number of grains per row (Table 6) .
Hybrids MG 580 PW, IMPACT, STATUS, DKB 290 PRO 3, DKB 390 PRO 2, AG 8780 PRO 3, DKB 310 PRO 2 and AG 7088 PRO 3 were statistically similar for the number of grains per row at the two growing sites; the others presented higher averages in the Ceres (Table 6 ). This yield component can significantly influence grain yield because hybrids with more rows per ear tend to be more productive, as can be seen in Table 8 , which shows that all those that presented the highest number of grains per row in Ceres also presented higher grain yield (Table 8 ).
In the study carried out by Modolo et al. (2010) evaluating the hybrids DKB 240, P30R50 and SG 6010, no difference was found in the number of grains per row among the hybrids. According to the same authors, spacings above 0.70 m can lead to an increase in the Revista de Agricultura Neotropical, Cassilândia-MS, v. 6, n. 1, p. 8-16, jan./mar. 2019. number of grains per row, and in smaller spacings, this variable may be smaller.
There was an interaction between hybrids x locations for the 1000 grain weight (Table 7) . The hybrid AG 7088 PRO 3 presented larger 1000 grain weight in Itapaci (351,31 g), however, in Ceres, presented the lowest grain mass (280,28 g). The hybrids DKB 310 PRO 2 and AS 1633 PRO 2 reached a larger 1000 grain weight in Ceres when compared to their performance in Itapaci, according to Table 7 .
In Itapaci, the hybrids AS1633 PRO 3, 14K504 PW, P30F53 YHR, MG 652 PW, AGN 30A37 PW, DAS 2B810 PW, AS 1633 PRO 2, Ag 7098 PRO 2 and MG 600 PW presented the lowest 1000 grain weight compared to the others. In the Ceres cultivation, the AS1656 PRO 3, DKB 290 PRO 3, AG 8087 PRO 3, DKB 310 PRO 2, AS 1633 PRO 2 and Ag 7098 PRO 2 hybrids presented the highest means of 1000 grain weight about the others (Table 7) .
According to Kvitschal et al. (2010) , differences occurring in the 1000 grain weight are related to grain texture, and hybrids with a grain of semi-flint and flint texture have a higher mass. In this way, the same may have occurred in the present work.
For grain yield, the interaction between hybrids and localities occurred (Table 8 ). All hybrids showed higher productivity in Ceres than in Itapaci, which may have occurred due to the water deficit in Itapaci at the beginning of the crop development, in November of 2015.
In Itapaci, the most productive hybrids were MG 652 PW, AGN 30A37 PW, IMPACTO, STATUS, DKB 310 PRO 2, AG 7098 PRO 2 and MG 600 PW, as presented in Table 8 . In conditions of water deficit, these hybrids presented superior performance than others.
In Ceres, the hybrids with the highest grain yield were P30F53 YHR, MG 652 PW, MG 580 PW, AGN 30A37 PW, STATUS, DKB 290 PRO 3, DAS 2B810 PW, AG 8780 PRO 3, DKB 310 PRO 2, AG 7098 PRO 2 and MG 600 PW (Table 8) . With the increased availability of corn cultivars, the uncertainties of the producer as to the choice of genotypes are also increased. The use of hybrids that best adapt to growing conditions may provide higher grain yield (Silva et al., 2015) .
According to Marchão et al. (2005) , the introduction of hybrids with high grain yield potential, the increase in the use of fertilizers, the development of new herbicides and the adoption of the no-tillage system have allowed the adoption of higher plant populations, whose main objective is to increase the grain yield. Averages followed by the same lowercase letter in the lines and uppercase in the columns belong by the same group by Scott Knott test at 5% probability.
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